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(54) Head lamp for vehicle 

(57) There has been a problem that in a head lamp 
with a prior constitution, an utilization factor of luminous 
flux with respect to a light source is low and the head 
lamp with brightness commensurate with power con- 
sumption can be obtained. According to the invention, 
it can be realized a head lamp 1 for a vehicle wherein a 
first elliptic system reflecting surface 3 having an optical 
axis in the illuminating direction of the head lamp and 
arranging a primary focus on the light source 2 and a 
second elliptic system reflecting surface 4 arranging the 
primary focus on the same light source 2 and intersect- 
ing the optical axis at approximately right angle to the 
optical axis of the first elliptic system reflecting 
suriaceq3 are provided, the projection lens 6, corre- 



sponding to the secondary focus of the first elliptic sys- 
tem reflecting surface and the shield plate 5, as required 
are provided, and a parabolic system reflecting surface 
7 approximately taking the secondary focus as a focus, 
corresponding to the secondary focus of the second el- 
liptic system reflecting surface 4 and the shield plate and 
taking the optical axis as the approximately Illuminating 
direction is provided], whereby the light shielded by the 
shield plate and the light from the light source which can 
not reach the reflecting surface and heretofore, has 
been invalid to form the light-distribution characteristic 
can be recovered, and the utilization factor of luminous 
flux to the light source 2 can be improved, thereby to be 
solve the problems. 
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Description 

BACKGROUD OF THE INVENTION 

1. Field of the Invention 

[0001] This invention relates to a head lamp a vehicle 
and more particularly to a constitution which further can 
be improved to the head lamp of type constituted by 
combining a reflecting surface, a shield plate, a elliptic 
system projection lens or the like such as spheroidal re- 
flecting surface and referred to as a projector type, and 
the object of the Invention is to provide the constitution 
of the head lamp for the vehicle. 

2. Detailed Description of the Prior Art 

[0002] Fig. 10 shows an example of a constitution of 
a prior projector type head lamp 90, and a light source 
92 is arranged at a position of a primary focus f1 of an 
elliptic system reflecting surface 91 such as a spheroidal 
reflecting surface of which major axis is aligned with an 
illuminating direction X. Moreover, a shield plate 93 is 
provided at the vicinity of a position of a secondary focus 
f2, which shields the approximate half of the lower of 
luminous flux converged into the secondary focus f2 
from said elliptic system reflecting surface 91 . 
[0003] According to this constitution described above, 
since a cross-section shape of luminous flux in the vi- 
cinity of said shield plate 93 becomes a approximately 
half-round shape of last quarter, this shape is projected 
in the illuminating direction in the condition which be- 
comes a half-round shape of first quarter that the upper 
and the lower are reversed when projecting this shape 
in the illuminating direction by a projection lens 94 hav- 
ing a focus f3 at the vicinity of the shield plate 93. 
[0004] Therefore, it can be obtained a light-distribu- 
tion pattern optimal for a passing beam Including per- 
fectly no upward light which becomes a factor by which 
the glare is caused to an on-coming vehicle. However, 
modification is given on the shape of the shield plate 93 
so as to produce the appropriate upward light on the left 
side when being supposed to pass in the left side in or- 
der to facilitate to recognize pedestrians or road signs 
on the side of a roadside at the occasion of an embod- 
iment in practice. 

[0005] However, there has been a problem that in the 
head lamp 90 with the prior constitution, the approxi- 
mate half of the reflected light from the elliptic system 
reflecting surface 91 is shielded by the shield plate 93 
as is apparent from description described above, as a 
result, an utilization factor of luminous flux with respect 
to a light source 92 is reduced and the head lamp be- 
comes poor in intensity for power consumption. Moreo- 
ver, the light emitted to the front side (the illuminating 
direction) from the light source 92, which can not reach 
the elliptic system reflecting surface, does not contribute 
formation of a light-distribution characteristic and the uti- 



lization factor of luminous flux also Is reduced In this 
point. 

SUMMARY OF THE INVENTION 

5 

[0006] The present Invention can solve the problems 
by providing a head lamp for a vehicle as specified 
means for solving the prior problems described above, 
wherein a first elliptic system reflecting surface_having 
10 an optical axis In the Illuminating direction of the head 
lamp and arranging a primary focus on the light source 
and a second elliptic system reflecting surface arranging 
the primary focus on the same light source and intersect- 
ing the optical axis at approximately right angle to the 
is optical axis of said first elliptic system reflecting surface 
are provided, the projection lens, corresponding to the 
secondary focus of said first elliptic system reflecting sur- 
face and the shield plate, as required are provided, and 
a parabolic system reflecting suriace_approximately tak- 
ing the secondary focus as a focus, corresponding to the 
secondary focus of said second elliptic system reflecting 
surface and the shield plate and approximately taking the 
optical axis as the illuminating direction is provided. 



[0007] These and other objects and advantages of the 
present invention will become clear from the following 
description with reference to the accompanying draw- 
so ings, wherein: 



Fig. 1 is a front elevation showing a first embodi- 
ment of a head lamp for a vehicle according to the 
invention. 

35 Fig. 2 is a sectional view along line A-A in Fig.1 . 

Fig. 3 is an illustration schematically showing a 
light-distribution characteristic of the first embodi- 
ment of the head lamp for the vehicle according to 
the Invention. 

40 Fig. 4 Is a front elevation showing a second embod- 
iment of the head lamp for the vehicle according to 
the invention. 

Fig. 5 is a sectional view along line B-B in Flg.4. 
Fig. 6 is a front elevation showing a third embodi- 
es ment of the head lamp for the vehicle according to 
the invention. 

Fig. 7 is a sectional view along line C-C in Fig. 6. 
Fig. 8 is, similarly, a front elevation showing a fourth 
embodiment of the head lamp for the vehicle ac- 
so cording to the invention. 

Fig. 9 is an illustration schematically showing the 
light-distribution characteristic of the fourth embod- 
iment. 

Fig. 10 is a sectional view showing a prior example. 
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DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0008] Secondly, the invention will be described in de- 
tail based on embodiments shown in the drawings. Fig. 5 
1 to Fig. 3 show a first embodiment of a head tamp for 
a vehicle 1 (hereinafter abbreviated as a head lamp 1) 
according to the invention, and in the Invention, a head 
lamp 1 is provided with two reflecting surfaces of a first 
elliptic system reflecting surface 3 and a second elliptic io 
system reflecting surface 4 formed into an elliptic sys- 
tem such as the spheroidal reflecting surface, for exam- 
ple, to one light source 2 such as a halogen lamp, a met- 
al halide discharge lamp; or example. 
[0009] In said first elliptic system reflecting surface 3, '5 
said light source 2 is taken as a primary focus 131 and 
a major axis is aligned with the illuminating axis X. 
Therefore, the secondary focus f32 also would be on the 
illuminating axis X, and the reflected light from the first 
elliptic system reflecting surface 3 is converged on the 20 
secondary focus f32. . 

[0010] Moreover, a shield plate 5 is provided at the 
vicinity of said secondary focus f32, and the approxi- 
mate half of the lower of th e reflected light from the first 
elliptic system reflecting surface 3 converged into the 23 
secondary focus f2 as is described in the prior example 
approximately is shielded, and a cross-section shape of 
this shielded luminous flux is projected toward the illu- 
minating direction X by a projection lens 6 having a focus 
f6 at the vicinity of said shield plate 5. 30 
[001 1 ] Here, an utilizing condition of the reflected light 
from said first elliptic system reflecting surface 3 will be 
discussed. Since the major portion of the reflected light 
from the half of the lower is shielded by the shield plate 
5 as described above, it has not been utilized as light 35 
for the head lamp 1 substantially. 
[0012] Accordingly, in the first embodiment, the sec- 
ond elliptic system reflecting surface 4 is provided on 
the position corresponding to the half of the lower of the 
first elliptic system reflecting surface 3, and at this point 40 
of time, a major axis Y of the second elliptic system re- 
flecting surface 4 is positioned at the major axis of said 
first elliptic system reflecting surface 3, that is, the upper 
of a point intersecting at approximately right angle to the 
. illuminating axis X, while the primary focus f 1 of this sec- 45 
ond elliptic system reflecting surface 4 also is positioned 
at the position of the light source 2 as is the first elliptic 
system reflecting surface 3. 

[0013] Therefore, In the invention, a secondary focus 
f42 of said second elliptic system reflecting surface 4 is so 
produced on the major axis Y, and the parabolic system 
reflecting surface 7 such as the paraboloid of revolution 
with an axis Z approximately parallel to said illuminating 
axis X,, taking the secondary focus f42 as a focus f7, is 
. provided. Accordingly, this parabolic system reflecting 55 
surface 7 reflects the light converging on said secondary 
focus f42 In the direction of the illuminating axis X as an 
approximately parallel light beam. Moreover, a lens 8 is 



provided within the luminous flux of the light from said 
parabolic system reflecting surface 7. Moreover, a lens 
cut can be provided on this lens 8 to form the light-dis- 
tribution characteristic freely. 

[0014] At this point of time, the direction of the reflect- 
ed light obtained by adjusting the position between the 
secondary focus f42 of said second elliptic system re- 
flecting surface 4 and the focus f7 of the parabolic sys- 
tem reflecting surface 7 can be controlled, and the par- 
allel light beam reflected on the parabolic system reflect- 
ing surface 7 becomes the passing beam when setting 
the secondary focus f42 so as to position it at the upper 
of the focus f7, for example. 

[001 5] Moreover, in the first embodiment, since said 
parabolic system reflecting surface 7 has the shape of 
the approximate half of the upper of the paraboloid of 
revolution, the parallel light beam also can be the pass- 
ing beam, when setting the secondary focus f42 on a 
position approached toward the front. Therefore, the po- 
sition between both focus of f42 and f7 can be adjusted 
in response to the tight-distribution characteristic re- 
quired for the head lamp 1 as required. 
[001 6] Fig. 3A shows an example of the light-distribu- 
tion characteristic of the head lamp 1 according to the 
Invention constituted as described above, and the light- 
distribution characteristic D1 is obtained by superimpos- 
ing the light-distribution characteristic D3 formed by the 
reflected light from the first elliptic system reflecting sur- 
face 3 and the light-distribution characteristic D7 formed 
by the reflected light from the parabolic system reflecting 
surface 7 via the second elliptic system reflecting sur- 
face 4. 

[001 7] Since said light-distribution characteristic D3 is 
formed the reflected light from the half of the upper of 
the first elliptic system reflecting surface 3 mainly, it ba- 
sically has the same shape as the light-distribution char- 
acteristic in the prior projector type head lamp, moreo- 
ver, It is not very different In the amount of light. 
[0018] In contrast to this, since the light-distribution 
characteristic D7 is formed with the reflected light from 
this second elliptic system reflecting surface 4obtalned 
by forming the second elliptic system reflecting surface 
4 on the portion of the first elliptic system reflecting sur- 
face 3 shielded by the shield plate 5 in the projector type 
head lamp of the prior example, the intensity of light ob- 
tained by adding the Sight of the projector type head lamp 
of the prior example thereto can be realized. 
[0019] Moreover, it also Is possible to provide on the 
front of the light source 2 at the position which can not 
interfere with the reflected light from the second elliptic 
system reflecting surface 4, such as the vicinity or the 
like of the secondary focus f2 of the second elliptic sys- 
tem reflecting surface 4, when providing the second el- 
liptic system reflecting surface 4. Therefore, according 
to the constitution of the head lamp 1 of the invention, 
the utilization factor of luminous flux to the light source 
2 can be improved, and the extremely bright head lamp 
also can be realized in the case where using the light 



WSDOQD: <EP 1126210A2 I > 



5 



EP 1 126 210 A2 



6 



source 2 with the same power consumption. 
[0020] Here, further discussing Fig. 3 A, since the il- 
luminating direction of the light-distribution characteris- 
tic D7 is formed by the parabolic system reflecting sur- 
face 7 of which focus f7 2 is approximately aligned with 
the secondary focus f42, which is a point source sub- 
stantially, of the second elliptic system reflecting surface 
4, the direction of axis Z Is changed, taking said the fo- 
cus f7 as the center, thereby the change to be performed 
freely. Fig. 3Blsaview showing the condition of the case 
where shifting axis Z described above from side to side 
within the plane horizontal to the illuminating axis X, and 
is shown in the example where being attempted so as 
to be able to further recognize visually the roadside by 
shifting to the left side, supposing that the head lamp 1 
is one for passing In the left side in the drawing. 
[0021] Moreover, a reference character 9 in Fig. 2 
shows a shutter, and this shutter 9 can be moved by a 
solenoid (not shown) or the like freely, for example, 
whereby the reflected light from the second elliptic sys- 
tem reflecting surface 4 which reaches the parabolic 
system reflecting surface 7 can be opened and closed 
freely. Moreover, the parabolic system reflecting surface 
7 is set for the illuminating direction X. 
[0022] According to this constitution described above, 
since the light-distribution characteristic D7 is projected 
to a front direction as shown in Fig. 3(C), a 
light_distribution f or drlving_can be obtained In the over- 
lapped light-distribution characteristic when the shutter 
9 is opened, and the light-distribution characteristic D7 
is varnished and a light distribution for the passing beam 
can be obtained in the total light-distribution character- 
istic when the shutter 9 Is shielded. 
[0023] Furthermore, since the illuminating direction of 
the reflected light from the parabolic system reflecting 
surface 7 can be changed by adjusting a mutual position 
between the secondary focus f42 of the second elliptic 
system reflecting surface 4 and the focus f7 of the par- 
abolic system reflecting surface 7, the second elliptic 
system reflecting surface 4 may be moved Instead of 
the described-above shutter 9, and the light-distribution 
characteristic D7 is moved and to be switched to the 
driving beam and the passing beam in this case as de- 
scribed above. 

[0024] Fig. 4 to Fig. 7 are views showing a second 
embodiment and a third embodiment of the head lamp 
1 according to the Invention, and in the invention, the 
second elliptic system reflecting surface 4 can be pro- 
vided at a free position to the first elliptic system reflect- 
ing surface 3, as far as the reflecting surface 3 and 4 
can not cause the mutual interference to such an extent 
as to make formation of the light-distribution character- 
istic impossible. 

[0025] Accordingly, a second embodiment shown in 
Fig. 4 and Fig. 5 has the constitution that the major axis 
Y of the second elliptic system reflecting surface 4 is set 
so as to direct toward the lower to the illuminating axis 
X (refer to Fig. 5), therefore, the parabolic system re- 



flecting surface 7 is arranged on the lower of the first 
elliptic system reflecting surface 3, and a front shape of 
the head lamp 1 in this second embodiment has the re- 
versed shape of the first embodiment, in which the pro- 
5 jection lens 6 is provided on the upper and the lens 8 is 
provided on the lower thereof as shown In Fig. 4. 
[0026] A third embodiment shown in Fig. 6 and Fig. 7 
has the constitution that the major axis Y of the second 
elliptic system reflecting surface 4 is set so as to direct 
to toward the side to the illuminating axis X (refer to Fig. 
7), In which the parabolic system reflecting surface 7 Is 
arranged on the side of the first elliptic system reflecting 
surface 3, and a front shape of the head tamp 1 in the 
third embodiment has the shape that the projection lens 
is 6 and the lens 8 are arranged horizontally as shown In 
Fig. 6. 

[0027] Moreover, in a third embodiment, it is shown in 
the example of the case where inclining axis Z of the 
parabolic system reflecting surface 7 within the horizon- 
tal plane. As is apparent from the first embodiment to 
the third embodiment described above, in the head lamp 
according to the invention, the utilization factor of lumi- 
nous flux to the light source 2 can be improved, and the 
bright head lamp not only can be realized, but also flex- 
ibility Is Increased, whereby conformability for a vehicle 
design can be Improved In the appearance shape as de- 
scribed above. 

[0028] Fig. 8 and Fig. 9 are views showing a fourth 
embodiment of the head lamp 1 according to the Inven- 
tion, and in this fourth embodiment, the constitution is 
realized that a revolving axis 7a is provided on the par- 
abolic system reflecting surface 7to interlock this revolv- 
ing axis 7a with a steering system or the like, for exam- 
ple, and to revolve as required, utilizing that the direction 
of the light-distribution characteristic D7 produced by 
this parabolic system reflecting surface 7 can be set 
freely by changing the direction of axis Z of the parabolic 
system reflecting surface 7 as described above in the 
first embodiment. 

[0029] According to this constitution described above, 
the light-distribution characteristic D7 would illuminate 
the driving direction thereafter corresponding to the 
steering operation as shown in the drawings when the 
vehicle passes through a curved road, whereby the driv- 
ing direction can be recognize visually easily. Moreover, 
the light-distribution characteristic D7 is shifted In the 
up-and-down direction as well as in the right and left di- 
rection as shown in Fig. 9 in the vehicle such as a mo- 
tercycle or the like of which body inclines at turning when 
the revolving axis 7a is set obliquely in advance as 
shown by chain lines In Fig. 8, whereby it can be cor- 
rected the phenomenon that a lamp unit is port 3d Is 
directed downwardly due to the inclination of the vehicle 
body described above, whereby the illuminating dis- 
tance is shorten. Moreover, the illuminating direction de- 
scribed above also can be changed by unifying the sec- 
ond elliptic system reflecting surface 4 and the parabolic 
system reflecting surface 7 to revolve these two surfac- 
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es of the reflecting surface 4 and 7 taking the light source 
as the center. 

[0030] As described above, according to the inven- 
tion, It can be realized a head lamp for a vehicle wherein 
a first elliptic system reflecting surf ace_havlng an optical 
axis in the illuminating direction of the head lamp and 
arranging a primary focus on the light source; and a sec- 
ond elliptic system reflecting surface arranging the pri- 
mary focus on the same light source and intersecting 
the optical axis at approximately right angle to the optical 
axis of the first elliptic system reflecting surface are pro- 
vided, the projection lens, corresponding to the second- 
ary focus of the first elliptic system reflecting surface and 
the shield plate, as required are provided, and a para- 
bolic system reflecting surface approximately taking the 
secondary focus as a focus, corresponding to the sec- 
ondary focus of the second elliptic system reflecting sur- 
face and the shield plate and taking the optical axis as 
the approximately illuminating direction is provided, 
whereby the light shielded by the shield plate and the 
light from the light source which can not reach the re- 
flecting surface and heretofore, has been invalid to form 
the light-distribution characteristic can be recovered, the 
utilization factor of luminous flux to the light source can 
be improved, the bright head lamp also can be realized, 
and the extremely excellent effect can be performed for 
improvement of visibility at night driving. 
[0031 ] Furthermore, the excellent effect extremely im- 
proving performances as the head lamp allowing the 
subsequent direction to illuminate without losing view of 
the front direction can be performed by revolving a por- 
tion of the reflecting surface such as the parabolic sys- 
tem reflecting surface, moreover, flexibility in an estab- 
lishment of an vehicle's outward appearance form is in- 
creased to improve conformabillty with design of the ve- 
hicle and to perform the excellent effect in improvement 
of the fine view. 

[0032] While the presently preferred embodiments of 
the present invention has been shown and described, It 
will be understood that the present invention is not lim- 
ited thereto, and that various changes and modifications 
may be made by those skilled in the art with out departing 
from the scope of the invention as set forth in the ap- 
pended claims. 



Claims 

1. A head lamp for a vehicle as specified means for 
solving the prior problems described above, where- 
in a first elliptic system reflecting surfacejiaving.an 
optical axis in the illuminating direction of the head 
lamp and arranging a primary focus on the light 
source and a second elliptic system reflecting sur- 
face arranging the primary focus on the same light 
source and intersecting the optical axis at approxi- 
mately right angle to the optical axis of said first el- 
liptic system reflecting surface are provided, the 



projection lens, corresponding to the secondary fo- 
cus of said first elliptic system reflecting surface and 
the shield plate, as required are provided, and a par- 
abolic system reflecting surface approximately tak- 
s ing the secondary focus as a focus, corresponding 
to the secondary focus of said second elliptic sys- 
tem reflecting surface and the shield plate and ap- 
proximately taking the optical axis as the illuminat- 
ing direction is provided. 

w 

2. The head lamp for the vehicle according to claim 1 , 
wherein said parabolic system reflecting surface is 
designed to revolve freely at least in the horizontal 
direction, taking a secondary focus of said second 
elliptic system reflecting surface as an approximate 
center. 

3. The head lamp for the vehicle according to claim 1 , 
wherein said parabolic system reflecting surface 

20 and the second elliptic system reflecting surface are 
designed to revolve freely at least in the horizontal 
direction, taking a position of said light source as a 
center of revolving. 

25 4. The head lamp for the vehicle according to any of 
claim 1 or 2, wherein a shutter in which a reflected 
light from the second elliptic system reflecting sur- 
face which reaches said parabolic system reflecting 
surface can be opened and closed freely at the vi- 

30 cinity of the secondary focus f2 of said second el- 
liptic system reflecting surface is provided. 
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(54) Head lamp for vehicle 

(57) There has been a problem that in a head lamp 
with a prior constitution, an utilization factor of luminous 
flux with respect to a light source is low and the head 
lamp with brightness commensurate with power con- 
sumption can be obtained. According to the invention, 
it can be realized a head lamp 1 for a vehicle wherein a 
first elliptic system reflecting surface 3 having an optical 
axis In the Illuminating direction of the head lamp and 
arranging a primary focus on the light source 2 and a 
second elliptic system reflecting surface 4 arranging the 
primary focus on the same light source 2 and intersect- 
ing the optical axis at approximately right angle to the 
optical axis of the first elliptic system reflecting 
surfaceq3 are provided, the projection lens 6, corre- 



sponding to the secondary focus of the first elliptic sys- 
tem reflecting surface and the shield plate 5, as required 
are provided, and a parabolic system reflecting surface 
7 approximately taking the secondary focus as a focus, 
corresponding to the secondary focus of the second el- 
liptic system reflecting surface 4 and the shield plate and 
taking the optical axis as the approximately illuminating 
direction is provided], whereby the light shielded by the 
shield plate and the light from the light source which can 
not reach the reflecting surface and heretofore, has 
been invalid to form the light-distribution characteristic 
can be recovered, and the utilization factor of luminous 
flux to the light source 2 can be improved, thereby to be 
solve the problems. 
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